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INTERNATIONAL  SOURIS-RED  RIVERS  ENGINEERING  BOARD 


REGINA,  SASKATCHEWAN,  CANADA 
WASHINGTON,  D.C.,  UNITED  STATES 


International  Joint  Commission  February  27,  1976 

Ottawa,  Ontario,  Canada 
Washington,  D.C,  United  States 


Gentlemen: 


The  International  Souris-Red  Rivers  Engineering  Board,  through 
its  Poplar  River  Task  Force,  has  completed  thp  investigation 
and  study  necessary  to  advise  the  Commission  on  matters  which  it 
must  consider  in  making  a  report  to  the  Governments  of  Canada 
and  the  United  States  regarding  an  apportionment  of  the  waters 
of  the  Poplar  River  Basin. 

Attached  hereto  is  a  copy  of  the  report  prepared  by  the  Board's 
Task  Force.   The  Main  Report  is  entitled  "Joint  Studies  For  Flow 
Apportionment  -  Poplar  River  Basin  in  Saskatchewan  and  Montana", 
and  there  are  three  appendices.   The  investigations  summarized 
therein  reflect  the  efforts  of  several  agencies  in  Canada  and 
the  United  States.   The  suggested  apportionment  and  procedures 
for  administering  an  apportionment  agreement  are  contained  in 
Chapter  VIII  and  summarized  in  Chapter  I  of  the  Main  Report. 
The  Main  Report  also  summarizes  the  background  investigations 
that  are  presented  in  detail  in  the  three  appendices. 

The  Board  wishes  to  draw  to  your  attention  the  excellent  work  of 
the  Task  Force,  supported  by  the  agencies  from  which  its  members 
were  drawn,  in  carrying  out  the  necessary  investigations  and  in 
preparing  the  attached  report  in  a  very  limited  time. 

The  Board  concurs  in  the  recommendations  of  its  Task  Force  on  the 
apportionment  of  waters  of  the  Poplar  River  Basin  and  on  the 
administration  of  that  recommended  apportionment. 
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The  Board  wishes  to  emphasize  that  the  proposed  apportionment 
formula  defines  a  long-term  solution  to  the  sharing  of  the 
waters  of  the  Poplar  River  between  the  United  States  and  Canada, 
however  it  is  felt  that  special  arrangements  are  necessary  for  the 
filling  period  of  the  reservoir  currently  under  construction 
on  the  East  Poplar  River  by  the  Saskatchewan  Power  Corporation. 
Short  term  arrangements  which  would  ensure  early  filling  of 
the  reservoir  could  hold  advantages  to  both  countries.   With 
the  reservoir  filled  to  its  operational  level,  Saskatchewan 
would  be  assured  that  the  new  power  plant  would  be  put  "on 
stream"  and  Montana  would  be  assured  that  regulated  flows 
would  be  available  during  periods  of  need. 

You  will  note  from  the  report  that  the  yield  of  the  Poplar  River 
varies  markedly  from  year  to  year.   The  flows  recorded  in  April 
and  May  of  1975,  for  example,  would  have  filled  the  reservoir  in 
weeks.   On  the  other  hand,  a  sequence  of  dry  years  would  cause 
an  extended  filling  period.   Under  average  flow  conditions  the 
reservoir  would  take  two  years  to  fill  to  the  safe  operational 
capacity  of  15,000  ac.  ft.  if  the  recommended  apportionment 
formula  were  observed.   Under  the  same  conditions,  the  reservoir 
would  fill  to  its  full  supply  level  of  32,000  ac.  ft.  in  4  to  5 
years,  assuming  no  power  plant  operation. 

Saskatchewan  and  Montana  are  presently  discussing  interim  arrange- 
ments for  apportionment.   Their  discussions  were  initiated  at  a 
meeting  between  the  United  States  Department  of  State  and  the 
Canadian  Department  of  External  Affairs  on  April  15,  1975. 

If  the  apportionment  formula  recommended  herein  is  adopted  it 
would  ultimately  supersede  the  interim  filling  arrangements 
mentioned  above.   Therefore,  it  is  recommended  that  the  Commission 
discuss  with  Saskatchewan  and  Montana,  the  timing  for  transition 
from  interim  apportionment  arrangements  to  final  apportionment. 

Although  the  question  of  water  quality  was  not  included  in  its 
Terms  of  Reference,  the  Board  draws  the  Commission's  attention  to 
the  fact  that  water  quality  was  a  consideration  in  forming  the 
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roconimcntlar  i  on:;    of    the    T.isk    I-'orrc    on    tninirruim    f  lov;    rfciu  i  ri-Ticnl:  s 
on    tlu'    IlasL    I'opl.ir    Kivcr    at    thf    Tnlernat  ional    I'.oini'larv .      'Hie 
Board    cTii)lias  i  zcs    I  lif    need    for    contiTiuing    exam  i  n.it  i  <  n    of    lIic 
water   cjuality    aspects. 

The   Board    nv;aits    furllier   direction    from    the    Commission    in    this. 
matter. 

Yours    sincerely, 


<'7 


c^.,  at.. 


J.I).  KLLINnBOE 
Chief,  Division  of  Planning 
Office  of  the  Commissioner 
Bureau  of  Reclamation 
Department  of  Llie  Interior 
Washington,  D.C.    20240 


^       E.F.  nri<iLANT 

DJrecior,  Vies  tern  Rep  ion 
Inland  V'atcrs  Directorate 
Environment  Canada 
Regina,  Saskatchewan 


V  ^clj^yh'J^l/Uc/^ 


E.L.  HENDRICKS 

Senior  Scientist 

United  States  Geological  Survey 

Department  of  tlie  Interior 

Washington,  D.C. 


R.ll.  CLARK 

Senior  Engineering  Advisor 
Inland  Waters  Directorate 
Environment  Canada 
Ottawa,  Ontario 


COL.  F.T.  GAY 

District  Engineer 

U.S.  Army  Engineer  District,  St, 

Corps  of  Engineers 

St.  Paul,  Minnesota   55101 
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REPORT  OUTLINi; 

MAIN  REPORT  -   Summary  of  studies,  conclusions  and  rc-commend.i  L  ions 

regarding  international  apportionment  oi  Poplar  River  flow. 

APPENDIX  A*-   EXISTING  AND  HISTORICAL  SURFACE  WATER  USE 

Documentation  of  water  use  in  the  basin,  and  [)ro(edures 
and  criteria  for  determining  these  uses. 

APPENDIX  B  *  -   NATURAL  FLOWS 

Tabulations  of  reconstructed  natural  flows  at  selected  key 
points  in  the  basin  and  methodology  for  their  computation. 

APPENDIX  C  *  -   PROBABLE  FUTURE  WATER  USE 

Potential  for  future  water  use  in  the  basin  and  esti.iiates 

of  location  and  quantity  of  possible  future  water  requirenents. 


*   Appendices  A,  I!  and  C  are  bound  separately  in  3  volumes. 
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GenClemen: 

The  Poplar  River  Task  Force,  established  by  your  Board  in  April,  1975,  and  in 
accordance  with  your  terms  of  reference,  has  completed  the  investigations  and 
studies  necessary  for  you  to  advise  the  International  Joint  Commission  on  matters 
which  it  must  consider  in  making  a  report  to  the  two  Governments  regarding  an 
international  flow  apportionment  agreement  between  Canada  and  the  United  States  for 
the  Poplar  River  Basin.   The  findings,  conclusions  and  recommendations  of  the  Task 
Force,  together  with  a  suggested  procedure  for  Poplar  River  flow  apportionment,  are 
included  in  the  attached  report  with  its  three  appendices. 

The  investigations  herein  summarized  reflect  the  efforts  of  several  agencies  in 
Canada  and  the  United  States.   The  suggested  division  of  Poplar  River  surface  water, 
a  method  of  computing  this  flow  division,  and  procedures  for  administering  an 
apportionment  agreement  are  contained  in  Chapter  VIII  and  summarized  in  Chapter  I 
of  the  Main  Report.   The  Main  Report  also  summarizes  the  background  investigations 
that  are  presented  in  detail  in  the  three  appendices. 

The  Task  Force  now  considers  its  charge,  as  stated  in  the  terms  of  reference,  to  be 
completed  and  awaits  further  direction  from  the  Board. 


*S. 
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D.A.  DAVIS 

Chairman,  Canadian  Section 

District  Engineer 

Water  Survey  of  Canada 

Environment  Canada 

Regina,  Saskatchewan 


Yours  sincerely. 


/^..^^Jc 


G.M.  PIKE 

Chairman,  United  States  Section 

District  Chief 

Geological  Survey 

United  States  Department  of  the  Interior 

Helena,  Montana 
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G.C.  MITCHELL 

Deputy  Minister 

Saskatchewan  Department  of  the 

Environment 
Regina,  Saskatchewan 


BILL  CHRISTIANSEN 
Lieutenant  Governor 
State  of  Montana 
Helena,  Montana 
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R.B.  GODWIN 
Chief,  Hydrology  Division,  PFRA 
Department  of  Regional  Economic  Expansion 
Regina,  Saskatchewan 


R.L.  McPHAIL  "   I 


Regional  Director 

United  States  Bureau  of  Reclamation 

Billings,  Montana 
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I.   APPORTIOMMEN'T  Rf-XOMMENDATIONS 

The  Poplar  River  Task  Force  unanimously  recommeiuis  that: 

A.    The  aggregate  natural  flow  of  all  streams  and  tributaries  in  the 
Poplar  River  Basin  crossing  the  international  boundary  shall  be  divided 
equally  between  Canada  and  the  United  States  subject  to  the  following 
condit  ions : 

1.  The  total  natural  flow  of  the  West  Fork  Poplar  River  and 
all  its  tributaries  crossing  the  international  boundary 
shall  be  divided  equally  between  Canada  and  the  United  States 
but  the  flow  at  the  international  boundary  in  each  tributary 
shall  not  be  depleted  by  more  tlian  60  percent  of  its  ..atural  flow. 

2.  The  total  natural  flow  of  all  remaining  streams  and  tributaries 
in  the  Poplar  River  Basin  crossing  the  international  boundary 
shall  be  divided  equally  between  Canada  and  the  United  States. 
Specific  conditions  of  this  division  are  as  follows: 

a)  Canada  shall  deliver  to  the  United  States  a  minimum  of  60 
percent  of  the  natural  flow  of  the  Middle  Fork  Poplar  River 
at  the  international  boundary,  as  determined  below  the  con- 
fluence of  Goose  Creek  and  Middle  Fork. 

b)  The  delivery  of  water  from  Canada  to  the  United  States  on 
the  Fast  Poplar  River  shall  be  determined  on  or  about  the 
first  day  of  June  of  each  year  as  tollows: 

i)   When  the  total  natural  flow  of  the  Middle  Fork  Poplar 

River,  as  determined  bi'low  the  ctinfluence  ot  ('.oose  I'.ri'i'k, 
during  the  immediately  preceding  M.iich  1st  to  M.iv  ilst 
period  does  not  i'x<i'ccl  .'i,fi90  cuhlc  iliiamil  res  (  I, ('.(id 
acre-feet),  then  i  con  t  i  iiuous  miniiiMini  flow  nl  ii.M.'S 


cubic  metres  per  second  (1.0  cubic  feet  per  second) 
shall  be  delivered  to  the  United  States  on  the  East        V 
Poplar  River  at  the  international  boundary  throughout 
the  succeeding  12  month  period  commencing  June  1st. 
In  addition  a  volume  of  370  cubic  decametres  (300  acre- 
feet)  shall  be  delivered  to  the  United  States  upon  demand 
at  any  time  during  the  12  month  period  commencing  June  1st. 

ii)   When  the  total  natural  flow  of  the  Middle  Fork  Poplar 

River,  as  determined  below  the  confluence  of  Goose  Creek, 
during  the  immediately  preceding  March  1st  to  May  31st 
period  is  greater  than  4,690  cubic  decametres  (3,800 
acre-feet),  but  does  not  exceed  9,250  cubic  decametres 
7,500  acre-feet),  then  a  continuous  minimum  flow  of  0.057 
cubic  metres  per  second  (2.0  cubic  feet  per  second)  shall 
be  delivered  to  the  United  States  on  the  East  Poplar 
River  at  the  international  boundary  during  the  succeeding 
period  June  1st  through  August  31st.   A  minimum  delivery 
of  0.028  cubic  metres  per  second  (1.0  cubic  feet  i>er  secondM 
shall  then  be  maintained  from  September  1st  through  to 
May  31st  of  the  following  year.   In  addition,  a  volume  of 
617  cubic  decametres  (500  acre-feet)  shall  be  delivered 
to  the  United  States  upon  demand  at  any  time  during  the 
12  month  period  commencing  June  1st. 

iii)   When  the  total  natural  flow  of  the  Middle  Fork  Poplar 

River,  as  determined  below  the  confluence  of  Goose  Creek, 
during  the  immediately  preceding  March  1st  to  May  31st 
period  is  greater  than  9,250  cubic  decametres  (7,500 
acre-feet),  but  does  not  exceed  1A,800  cubic  decametres 
(12,000  acre-feet),  then  a  continuous  minimum  flow  of 
0.085  cubic  metres  per  second  (3.0  cubic  feet  per  second) 
shall  be  delivered  to  the  United  States  on  the  East 
Poplar  River  at  the  international  boundary  during  the 
succeeding  period  June  1st  through  August  31st.   A 
minimum  delivery  of  0.057  cubic  metres  per  second  M 
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(2.0  cubic  feet  per  second)  shall  then  be  maintained 
from  September  1st  through  to  May  31st  of  the  following 
year.   In  addition,  a  volume  of  617  cubic  decametres 
(500  acre-feet)  shall  be  delivered  to  the  United  States 
upon  demand  at  any  time  during  the  12  month  period 
commencing  June  1st. 

iv)   V/hen  the  total  natural  flow  of  the  Middle  Fork  Poplar, 

as  determined  below  the  confluence  of  Goose  Creek,  during 
the  immediately  preceding  March  1st  to  May  31st  period 
exceeds  14,800  cubic  decametres  (12,000  acre-feet)  then 
a  continuous  minimum  flow  of  0.085  cubic  metres  per 
second  (3.0  cubic  feet  per  second)  shall  be  delivered 
to  the  United  States  on  the  Kast  Poplar  River  at  the 
international  boundary  during  the  succeeding  period  June 
1st  through  August  31st.   A  minimum  delivery  of  0.057 
cubic  metres  per  second  (2.0  cubic  feet  per  second)  shall 
then  be  maintained  from  September  1st  through  to  Mav  31st 
of  the  following  year.   In  addition,  a  volume  of  1,230 
cubic  decametres  (1,000  acre-feet)  shall  be  delivered 
to  the  United  States  upon  demand  at  any  time  during 
the  12  month  period  commencing  June  1st. 

c)   The  natural  flow  at  the  international  boundary  in  eacli  of 
the  remaining  individual  tributaries  shall  not  be  depleti'd 
by  more  than  60  percent  of  its  natural  tlow. 

3.   The  natural  flow  and  division  periods  for  apportionment 
purposes  shall  be  determined,  unless  otherwise  specified, 
for  periods  of  time  commensurate  with  the  uses  and  require- 
ments of  both  countries. 

B.    A  Board  of  Control  be  established  to  oversee  tiu'  apportionment 
of  waters  and  report  on  such  matters  tliat  may  be  brought  to  tlie  attention 
of  the  International  Joint  Commission.   The  recommendations  on  administration 
of  apportionment  and  metiiods  of  calculation  are  contained  in  Chapter  \' I  I  I  . 


Other  Recommendations 

Two  important  questions  related  to  the  matter  of  apportionment, 
but  not  specifically  within  the  terms  of  reference,  were  brought  to  the 
attention  of  the  Poplar  River  Task  Force.   These  matters  were  concerned 
with  interim  apportionment  during  the  filling  period  of  the  East  Poplar 
Reservoir  near  Coronach  and  water  quality. 

The  Poplar  River  Task  Force  unanimously  recommends  that  consider- 
ation be  given  to  the  question  of  interim  apportionment  during  the  filling 
period  of  the  East  Poplar  Reservoir  near  Coronach  and  that  consideration  of 
the  water  quality  implications  of  the  proposed  apportionment  be  continued. 
Further  discussion  of  these  matters  is  found  in  Chapter  IX. 


II.   INTRODUCTION 

Background 

I'roblems  related  to  limited  water  supplies  in  the  Poplar  River 
Basin  in  Montana  and  Saskatchewan  have  existed  since  the  area  was  settled 
in  the  late  1880's.   Although  not  as  severely  affected  during  the  major 
drought  of  the  I930's  as  were  regions  further  west,  this  area  did  experience 
hardships  caused  by  water  shortages  during  the  1930' s. 

The  Coronach  and  Clarks'  Bridge  Reservoirs  on  the  East  Poplar 
River  and  the  West  Poplar  River  Reservoir  in  Saskatchewan  are  the  onlv 
major  water  storage  facilities  in  the  basin.   A  large  number  of  small 
stockwater ing  ponds  have  been  built  in  Montana  and  Saskatchewan  since  1930. 

Irrigation  projects  in  the  basin  arc  usually  limited  to  flood- 
plain  lands,  with  most  of  the  projects  in  Montana  concentrated  along  the 
Poplar  River  and  its  main  tributaries.   In  Saskatchewan,  irrigation  projects 
are  of  relatively  smaller  scale,  with  the  majority  of  projects  located  in 
the  East  Poplar  River  subbasin. 

On  I'ebruary  21,  1975,  the  Saskatchewan  Power  Corporation  was 
authorized  by  the  Saskatchewan  Department  of  the  Environment  under  the 
Provincial  Water  Rights  Act  to  construct  a  dam  to  create  a  40,000  cubic- 
decameler  (32,000  acre-feet)  reservoir  on  tlie  I'.ast  Poplar  River  .ipprox  ima  t  e  I  v 
3.2  kilometres  (2  miles)  upslream  ol  I  hi'  i  nt  iTiia  t  i  on.i  I  bouiularv.   This 
authorization  included  the  use  cf  East  Poplar  River  water  to  .assist  in 
developing  the  thermal  power  potential  i>f  the  lignite  coal  deposits  locati-d 
to  the  west  of  the  Town  of  Coronach  along  Cirard  Cri'ek.   Since  the  East  '\ipl.ir 
River  is  an  international  river,  it  is  subject  to  the  International  Rivi'r 
Improvements  Act  of  Canada.   A  licence  to  build  a  dam  and  imiiouiui  water  on 
the  East  Popl.ir  w<is  issued  to  the  Saskatchewan  Power  Corporation  on    April  ?S> , 
197'j  by  i;nv  i  ronmen  t  Canada  subject  to  several  terms  and  londitions  including 
the  limitations  resulting  from  future  i nt  i>rnat i ona 1  water  apportionment  in  the 


Poplar  River  Basin.   Since  this  project  will  reduce  downstream  water  supplies 

in  Montana,  the  United  States  Government  brought  this  concern  to  the  Govern-     ^^ 

ment  of  Canada  on  February  10,  1975. 

It  was  recognized  that  Canada  and  the  United  States  should  each 
have  the  right  to  independently  develop  their  water  resources.   In  view 
of  the  very  limited  surface  runoff  in  the  basin,  it  is  obvious  that  water 
related  development  has  definite  limits.   Therefore,  an  apportionment 
agreement  should  consider  the  nature  and  magnitude  of  existing  and  future 
water  demands  in  the  basin  and  should  be  directed  toward  the  efficient  and 
beneficial  use  of  Poplar  River  water  for  both  countries. 

The  International  Joint  Commission,  on  April  8,  1975  under  the 
reference  dated  January  12,  1948,  instructed  the  International  Souris-Red 
Rivers  Engineering  Board  to  proceed  with  investigations  leading  to  recom- 
mendations on  equitable  apportionment  of  the  waters  of  the  Poplar  River  Basin. 

Poplar  River  Task  Force 

To  undertake  and  report  on  the  Poplar  River  investigations,  the         fl 
International  Souris-Red  Rivers  Engineering  Board,  with  the  approval  of 
the  Commission,  appointed  an  international  Poplar  River  Task  Force. 

Terms  of  Reference 
The  Poplar  River, Task  Force  was  asked  to  make  recommendations  on: 

1.  An  equitable  apportionment  at  the  international  boundary  of 
the  flows  of  the  Poplar  River  Basin, 

2.  A  method  of  calculation  of  natural  flows  in  the  Poplar  River 
Basin  at  the  international  boundary,  and 

3.  The  membership  and  terms  of  reference  for  an  international 
group  to  administer  an  apportionment  agreement. 

Studies  were  to  consider  water  use  and  flow  on  all  main  branches 
and  Lributaries  of  the  Poplar  River  and  to  arrive  at  an  equitable  division        M 


of  flow  .It  the  interna  t  ion.i  1  boundary.   Thf  ciirection  of  I'opl.ir  Rivc'r  I  I  ow 
across  the  international  boiuuiary  is  from  Caii.iila  to  the  Inited  Slati's 
and  therefore  specific  reference  is  made  to  major  tril)ularies  that  r  i  s.   in 
Canada  and  cross,  or  contribute  to  streaiiiflow  crossing  the  i  nt  i-'rnat  i  oni  1 
boundary  into  the  United  States. 

The  following  steps  were  involved  in  carrying  out  the  study: 

a.  Evaluate  historical  and  existing  levels  of  surface  water  use 
in  the  watershed. 

b.  Reconstruct  sequences  of  natural  flow  data  in  the  basin  that 
would  have  occurred  without  the  effect  of  man's  influence  on 
the  flow  regime. 

c.  Identify  probable  future  water  use  in  the  basin. 

d.  Evaluate  various  apportionment  alternatives  in  order  to 
identify  the  most  desirable  and  mutually  acceptable  solution 
to  the  division  of  waters  of  the  Poplar  River  at  the  inter- 
national boundary. 

e.  Develop  a  method  of  calculat inp,  natural  flows  at  the  inter- 
national boundary  to  facilitate  administration  of  flow  apportion- 
ment . 

f.  Define  membership  and  terms  of  reference  for  internat i ""  1 1 
administration  of  an  apportionment  agreement. 

Membership 

The  members  of  the  Task  Eorce  were  drawn  from  agencies  of  Covern- 
ments  of  Canada,  United  States,  Montana  and  Saskatchewan.   The  agencies 
represented  by  the  members  of  the  Task  force  and  their  alternates  (Table  1  "> 
were  responsible  for  carrying  out  the  specific  components  ot  the  apportion- 
ment study. 


Table  1:   Membership  and  Government  Affiliation,  Poplar  River  Task 
Force,  1975-76. 


'J'a::k  Force 

Bill  Christiansen,  Lieutenant-Covernor ,  State  of  Montana 

D.  A.  Davis,  Environment  Canada  (Chairman,  Canadian  Section) 

R.  B.  Godwin,  Canada  Department  of  Regional  Economic  Expansion 

R.  L.  McPhail,   U.S.  Bureau  of  Reclamation 

G.  C.  Mitchell,  Saskatchewan  Department  of  the  Environment 

G.  M.  Pike,  U.S.  Geological  Survey  (Chairman,  United  States 

Section) 

Secretaries 

J.  M.  Dooley,  U.S.  Bureau  of  Reclamation 

T.  K.  Olson,  Saskatchewan  Department  of  the  Environment 


"^ask  Force  Alternates* 

D.  R.  Cuthbert,  En/ironment  Canada 

J.  M.  Dooley,  U.S.  Bureau  of  Reclamation 

0.  A.  Ferris,  Montana  Department  of  Resources  and  Consprvation 

C.  0.  Geiger,  U.S.  Geological  Survey 

J.  R.  Hart,  Saskatchewan  Department  of  the  Environment 

*  Other  study  contributors  are  acknowledged  in  appropriate  appendices 


III.   BASIN  Di;SCiUP'IION 

The  Poplar  River,  a  tributary  of  the  Missouri  River,  flows  1 rom 
southern  Saskatchewan  to  northeastern  Montana  and  has  a  gross  drainage  area 
of  8,622  square  kilometres  (3,329  sei.mi.).   Approximately  37  percent  of  the 
basin,  or  3,149  square  kilometres  (1,216  sq.mi.),  is  located  in  Canada  with 
the  remaining  5,473  square  kilometres  (2,113  sq.mi.)  in  the  United  States 
(Figure  2) . 

Physical  Features 

The  drainage  area  of  the  Poplar  River  is  shaped  like  an  inverted 
pear  with  its  major  tributaries  rising  from  the  southeast  portion  of  Wood 
Mountain  and  areas  to  the  east  of  Wood  Mountain  in  Saskatchewan.   The  drainage 
area  narrows  from  a  maximum  width  of  about  100  kilometres  (60  miles)  at 
the  international  boundary  to  the  river's  mouth  near  Poplar,  Montana,  a 
distance  of  some  115  kilometres  (70  miles).   The  Poplar  has  three  principal 
branches,  each  of  which  originates  in  Canada.   The  East  Poplar  River  with  a 
basin  area  of  1,205  square  kilometres  (749  sq.mi.)  joins  the  Middle  Fork 
Poplar  River  (937  scj.km.  or  582  sq.mi.),  the  Canadian  portion  of  whicli  is 
called  the  Poplar  River,  to  form  the  main  stem  about  three  kilometres 
(2  miles)  north  of  Scobey  in  Montana.   The  West  Fork  Poplar  River  (1,625  sq . km . 
or  1,010  sq.mi.),  known  as  the  V^lest  Poplar  River  in  Canada,  meets  this 
main  stem  roughly  midway  between  Scobev  and  Poplar,  Montana.   A  portion  ot  tiie 
Hast  Poplar  headwaters  drain  into  Fife  Lake  in  Saskatchewan.   Overflow  1 rom 
tills  natural  lake  occurs  about  once  in  ten  years,  a  factor  which  et f ec t i vr I v 
eliminates  approximately  414  square  kili>metres  (257  sq.mi.)  from  the  drainage 
area  of  tlie  East  Poplar  in  most  years.   The  gross  and  effi^itive  drainage  irtMS 
for  all  tributaries  of  the  Poplar  are  presented  in  detail  in  Appendix  B, 
Table  B-1. 


The  topography  of  the  Poplar  River  Basin  is  level  to  gently  rolling, 
with  soils  ranging  from  sandy  and  clay  loam  over  glacial  till  in  the  uplands 
to  more  fertile  alluvium  in  the  river  valleys.   The  lower  portion  of  the 
Middle  Fork  and  the  main  stem  of  the  Poplar  below  Scobey  pass  through  valleys 
varying  in  width  from  two  to  four  miles.   Other  tributary  streams  including 
tiu'  Wc'St  Fork  and  ilast  i'oplar  are  located  in  smaller  and  narrow  valleys. 
Due  to  the  semi-arid  climate  of  this  region  (mean  annual  precipitation  of 
30  to  AO  centimetres  or  12  to  16  inches)  these  river  valleys  and  the  surrounding 
prairie  have  developed  as  natural  grasslands. 

Social  and  Economic  Features 

Approximately  seven  to  eight  thousand  people  liv^  in  the  Poplar 
River  Basin,  of  which  roughly  two-thirds  are  United  States'  citizens. 
Settlement  in  the  basin  is  predominantly  rural  with  several  small  urban 
service  centres.   The  largest  of  these  centres  are  Rockglen  (population 
524)  and  Coronach  (300)  in  Saskatchewan,  and  Poplar  (1,400)  and  Scobey  (1,500) 
in  Montana.   The  Fort  Peck  Indian  Reservation, residence  of  the  Sioux  and 
Assiniboine  Tribes  in  Montana,  encompasses  about  1,450  square  kilometres 
(900  sq.mi.)  of  the  watershed,  representing  the  lower  third  of  the  basin. 
Agricultural  practices  dominate  the  economy  of  the  region  with  cereal  crops, 
fodder  crops  and  ranching  the  main  interests. 

Due  to  the  technical  nature  of  this  investigation,  public  meetings 
and  attitude   surveys  did  not  form  a  part  of  the  study.   However  the  study 
group  was  aware  of  a  concern  on  the  part  of  basin  residents  over  the  lack  of 
water  in  the  basin.   Concerns  of  this  nature  were  expressed  by  representatives 
of  the  Fort  Peck  Indian  Tribes  at  several  meetings  of  the  Task  Force.   The 
Tribes  have  tentative  plans  for  a  major  irrigation  program  in  the  watershed 
(Appendix  C)  which  could  utilize  a  large  portion  of  the  flows  of  the  Poplar  River. 

Surface  Water  Features 

The  lon>;-term  average  annual  discharge  of  the  Poplar  River  near  its 
month  is  1.77  ciibii-  metres  pt-r  second  (133  cubic  feet  per  second),  but  flows 
vary  i  DiisidL-rabl  y  on  a  seasonal  basis  and  from  year  to  year.   For  example,  in 
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38  years  of  record  at  th.  stream  gauge  station  near  I'opl.u-,  Montana,  tlu- 
mean  annual  flow  has  varied  from  12.37  ,n  Vs  (/.17  .fs)  in  19^2  to  0.57  m  /s 

(20  efs)  in  193A.   Fall  or  winter  flows  below  0.1.  ,„  7s  C,  .Ts)  are  .omn.on 
with  periods  of  no   f  ^.w  occurring  at  times,  while  spring  .reshet  runoff 
has  exceeded  1050  mVs  (37.000  cfs).   The  Poplar  River  generallv  peaks  in 
April  or  May  from  runoff  caused  by  snown,elt  or  snown,elt  augmented  bv  rain- 
fall.  The  peak  rapidly  diminishes  thereafter  with  sustained  su,nmer  flows  at 
Poplar  in  the  range  of  0.28  to  0.56  m  7s  (10  to  20  cfs). 

The  long  term  average  annual,  minimum  annual  and  maximum  annual 
natural  discharges  of  the  Poplar  River  and  its  major  tributaries,  as  defined 
by  available  recorded  and  synthesized  runoff  data,  are  s.u„mari..ed  in  Table  2 
Tt  is  apparent  from  the  average  annual  yields  per  unit  area,  that  the  head- 
water tributaries  of  the  Middle  Poplar  River  and  East  Poplar  River  in  Sask- 
atchewan contribute  significantly  to  streamflow  in  Montana.   Extended  periods 
of  low  or  zero  flow  occur  in  the  Poplar  River  and  its  tributaries  ;>ar t i cu 1 ar 1 v 
in  the  fall  and  winter  months. 

It  is  difficult  to  make  adequate  generalizations  about  the  quality 
of  water  in  the  Poplar  River  or  its  tributaries  considering  the  short  period 
in  which  water  quality  has  been  monitored  (monitoring  in  the  basin  was  begun 
in  December,  1974). 

Available  data  indicates  that  water  quality  conditions  are  most 
critical  during  summer  low-flow  periods,  except  for  dissolved  oxvgen  which  is 
depleted  during  winter  ice  cover  periods.   Parameters  that  could  interfere 
or  detract  from  existing  uses  of  Poplar  River  water  include  boron,  manganese. 
sodium,  sulfate  and  total  dissolved  solids,  as  well  as  temperature.  c!iss,.lve.l 
oxygen  and  pli.   These  parameters  approach  upp.r  critical  I  ,  ,n  i  t  s  lor  agricultural 
.'.ul  aquatic  production.   During  1975  concentrations  ot  boron  on  the  Kast  Popl.r 
River  ranged  from  3.1  mg/*  in  mid-summer  to  1.0  mg/C  during  spring  runol 
These  concentrations  of  boron  and  other  constituents  mav  have  been  highe: 
than  normal  because  Kife  Lake  experienced  overflow  conditions  tor  the  .irst 
t  ime  in  20  years . 
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Table  2:   Long  Tcra  Average  Annual,  Mlnlnun  Annual  and  Maxlnuiii  Annual  Natural  Flows  of  Che  Poplar  River  and  RelaCrd  Yields 
per  Unit  Area 


AveraKf  Annual  Minimum  Annual  Maximum  Annual 

Area  Flow  Yield  Flow  Yield  Flow  Yield 

■_  J   J  J   3,,.  2  J   5  J   3/,.  2  .3  J   ^/i,  2 

LOCat  Ion                          Bq.loB  dam  dam  /km  dam  dam  /km  dam  dom  /km 

(sq.ml.)  (ac-ft)  (ac-£t/ml^)  (ac-ft)  (ac-ft/mt^)  (ac-ft)  (ac-ft/ml^) 

Weac  Fork  Poplar  R.  at  Int'l  bdry.      376.6        4,686  12.4  142  0.4  24,991  66.4 

(145.4)      (3,799)  (26.1)  (US)  (0-8)  (20.260)  (139.3) 

West  Fork  Poplar  R.  neat  Four        2,515.9  30,152  11.5  5,843  2.2  112,510  43.0 

Buttes      (1,010.0)  (24,444)  (24.2)  (4.737)  (4.7)  (91.212)  (90.3) 

Middle  Fork  Poplar  R.  at  Int'l  bdry.    927.2  15,987  17.2  2,890  3.1  54.210  58.5 

(358.0)  (12,961)  (36.2)  (2,343)  (6.5)  (43,948)  (122.8) 

Middle    Fork   Poplar   R.    near   Scobey          1,506.3  26,376  17.5  4,618  3.1  89,247  59.3 

(581.6)  (21,383)  (36.8)  (3.744)  (6.4)  (72,353)  (124.4) 

East  Poplar  R.    at   Int'l  bdry.                       737.1    •  15,388  20.9  3,260  4.4  57, /17  78.3  ** 

(284.6)*  (12,475)  (43.8)  (2,643)  (9.3)  (46,791)  (164.4)** 

East    Poplar   R.    near   Scobey                           1,247.3    *  23,652  19.0  4,474  3.6  83,007  66.6    *• 

(481.6)*  (19,175)  (39.8)  (3,627)  (7.5)  (67,294)  (139.7)** 

Poplar  R.  near  Poplar                7,489.2  *  114,169  15.2  17,777  2.4  410,678  54.8  ** 

(2,891.6)*  (92,560)  (32.0)  (14,412)  (5.0)  (332,937)  (115.1)** 


•Excluding  gross  drainage  area  of  Fife  Lake  which  does  not  contribute  to  East  Poplar  flows  in  most  years. 

**Ov«rflow  from  Fife  Lake  may  cause  these  figures  to  be  slightly  high  relative  to  maximum  annual  yields  on  other 
tributaries. 


At  the  present  time  water  quality  appears  to  be  seasonally  accept- 
able or  marginally  acceptable  for  agriculture  use  due  to  high  concentrations 
of  boron  and  total  dissolved  solids.   Temperature,  dissolved  oxygen  and  total 
dissolved  solids  approach  critical  limits  for  aquatic  uses.   Further  deterior- 
ation of  water  quality  could   seriously   impair   existing   or    future  uses    in    the   basin. 
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IV.   (3RGANIZAT10N  OF  STUDY 

The  plan  of  study  basically  provided  for  inventory  of  existing; 
and  historical  surface  water  use,  definition  of  natural  flows,  identification 
of  probable  future  water  use  in  the  F'oplar  River  Basin,  and  an  assessment 
of  flow  apportionment  alternatives.   Most  information  on  existing  water  uses 
had  to  be  gathered  by  field  and  basin  resident  surveys  in  both  Canada  and 
the  United  States.   The  study  effort  and  expenditures  specifically  directed 
toward  the  report  were  shared  roughly  equally  by  the  two  countries.   Agencies 
of  the  State  of  Montana  and  the  Prtwince  of  Saskatcliewan  assumed  a  signifi- 
cant role  in  this  effort. 

Existing  and  Historical  Surface  Water  Use 

To  provide  information  on  which  to  base  computations  of  natural 
flow  and  decisions  regarding  division  of  flow,  it  was  necessarv  to  determine 
existing  and  historical  water  use  in  the  basin.   The  existing  water  use 
inventory  was  based  on  1973  levels  of  surface  water  use  in  the  basin.   The 
historical  uses  inventory  encompassed  the  period  1931  to  1974. 

A  statement  on  the  legal  aspects  of  water  rights  in  Saskatchewan 
and  the  United  States,  with  special  emphasis  on  Federally  Reserved  rights, 
was  included  in  Api)i'ndix  A. 

Water  rights  |)frmits  and  records  were  researclied  in  Montana  and 
Saskatchewan  to  provide  a  guide  to  actual  use  patterns.   T(>   supplement 
and/or  verify  documentation  of  the  existing  and  historical  water  use,  exten- 
sive field  investigations  were  carried  out.   Aerial  photographs  were  examini'd 
to  identify  locations  and  sizes  of  st  ockwatering  ponds  and  irrigated  .icreagi'S. 
Basin  residents  were  interviewed  to  establish  both  the  historical  aiul  existing 
levels  of  water  use.   These  studies  are  fullv  elaborateil  upon  in  Appendix  A. 
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Natural  Flow 

To  fully  assess  the  quantity  of  surface  water  that  is  available 
in  the  Poplar  River  Basin,  natural  flows  adjusted  for  consumptive  uses  were 
reconstructed  or  synthesized  at  six  locations  (see  Appendix  B) .   These  key 
points  where  some  hisLoricai  streamflow  records  are  available  are  listed 
below: 

1.  West  Fork  Poplar  River  at  international  boundary 

2.  Middle  Fork  Poplar  River  at  international  boundary 

3.  East  Poplar  River  at  international  boundary 
A.  East  Poplar  River  near  Scobey,  Montana 

5.  Middle  Fork  Poplar  River  near  Scobey,  Montana 

6.  Poplar  River  near  Poplar,  Montana 

Streamflow  data  in  the  form  of  monthly  mean  flows  at  these  sites  were 
adjusted  by  adding  the  effect  of  upstream  water  use  to  represent  natural 
flow  conditions.   These  flow  sequences  were  then  extended  as  necessary  by 
statistical  methods  to  the  base  period  of  1931  to  197A. 

To  provide  additional  information  on  the  flow  regime  of  the  water- 
shed, natural  flows  were  mathematically  reconstructed  or  synthesized  for 
the  1931  to  197A  period  at  the  following  locations: 

1.  Coal  Creek  at  international  boundary 

2.  Coal  Creek  near  Four  Buttes,  Montana  (Mouth  of  Creek) 

3.  East  Tributary  of  West  Fork  Poplar  River  at  international  boundary 
k.  Cow  Creek  at  international  boundary  ^ 

5.  West  Fork  Poplar  River  near  Four  Buttes,  Montana 

6.  Poplar  River  near  Kahla,  Montana 

These  data  were  further  supplemented  and/or  supported  bv  data 
from  stream  gauges  that  were  re-established  or  newly  installed  during  the 
late  spring  of  1975  ;U  the  following  locations: 

1.  V/esr  Fork  Poplar  River  at  international  boundary 

2.  East  Poplar  River  at  Coronach  Dam  Site 

3.  Cow  Creek  near  international  boundary 
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A.      East    Pt)pUir    River    near    Scubf  y ,    Mont.nn.i 

5.  Middle    Kork    Poplar    River    near    Seobev,    Molilalia 

6.  i'oplar  River  near  Poplar,  Montana 

Probable  Future  Use 

To  provide  an  insight  into  probable  future  water  use  in  the  basin, 
an  assessment  of  firm  plans,  permits,  and  intents  to  use  water  in  Montana 
and  Saskatchewan  during  the  period  1976  through  1985  was  made.  In  addition, 
presently  identified  future  uses  beyond  1985  were  catalogued.  Information 
concerning  probable  future  water  use  in  the  Fort  Perk  Indian  Reservation  was 
provided  by  the  Fort  Peck  Tribal  Council  through  Mor r ison-Maier le  Inc.,  con- 
sulting engineers.   Results  of  the  sector  studv  are  contained  in  Appendix  C. 

Assessment  of  Flow  Apportionment  Alternatives 

A  method  of  assessing  alternative  flow  apportionment  schr:.ies  was 
developed  to  assist  in  evaluating  their  potential  effect  on  the  flow  regime 
in  the  Poplar  River  Basin.   The  mathematical  natural  fhiw  model  for  the 
basin  was  used  to  define  the  effect  of  the  various  apportionment  alter- 
natives on  monthly  mean  flow  at  the  synthesized  and  key  points. 
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V.   EXISTING  AtTO  HISTORICAL  SURFACE  WATER  USE 

Existing  and  historical  surface  water  uses  in  the  Poplar  River 
Basin  were  estimated  and  documented  based  on  1975  and  1931  to  197A  levels 
of  water  use.   The  average  annual  uses  at  1975  or  existing  levels  of  develop- 
ment in  the  Montana  and  Saskatchewan  portions  of  the  basin  are  estimated  to 
be  10,720  cubic  decametres  (8,690  acre-feet)  and  1,920  cubic  decametres 
(1,560  acre-feet)  respectively,  for  a  total  of  12,640  cubic  decametres 
(10,250  acre-feet).   The  historical  (1931  to  1074)  annual  uses  in  Montana 
have  varied  from  a  minimum  of  1,979  cubic  decametres  (1,604  acre-feet)  in 
the  year  1934  to  a  maximum  of  10,596  cubic  decametres  (8,590  acre-feet)  in 
1972.   In  Saskatchewan,  the  corresponding  use  estimates  are  11  cubic 
decametres  (nine  acre-feet)  in  1932  and  1933,  and  4,675  cubic  decametres 
(3,790  acre-feet)  in  1958.   This  water  use  data  accounts  for  irrigation, 
stockwater ing,  municipal,  domestic  and  industrial  uses.   The  existing  use         ^ 
estimates  incorporate  surface  evaporation  rates  in  reservoirs  for  an  average      ^ 
year.   A  detailed  description  of  the  investigation  procedures,  criteria  and 
assumptions  on  which  the  information  in  this  chapter  is  based  is  presented 
in  Appendix  A. 

A  total  of  897  projects  were  identified  in  the  Poplar  River  Basin 
during  this  study.   The  types  of  projects  identified,  and  their  locations  by 
subbasin  (Figure  1)  are  summarized  in  Table  3.  

Existing  Surface  Water  Use 

The  quantity  of  surface  water  used  in  the  Poplar  River  Basin  for 
stockwatering  and  irrigation  varies  annually  and  is  dependent  upon  the  number 
of  projects  in  operation.   Conditions  that  dictate  the  operation  or  non- 
operation  of  a  project,  as  well  as  the  quantity  of  water  use,  include 
variations  in  annual  precipitation,  antecedent  soil  moisture  content, 
evaporation,  water  quality  and  the  availability  of  water  in  the  rivers. 
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Table  3:   Number  and  Type  of  Water  Use  Projects  in  thr  Poplar 
River  Basin 


Sub-basin  (Saskatchewan) 

1.  Cow  Creek 

2.  East  Poplar  River 

3.  Girard  Creek 

4.  Fife  Lake 

5.  Poplar  River 

6.  Coal  Creek 

7.  East  Tributary  of  West  Poplar  River 

8.  West  Poplar  River 

9.  Other  Canadian  Tributaries 

Sub-Total  -   Saskatchewan 


Domestic 

Irrlgal 

10 

2 

43 

11 

20 

7 

48 

11 

38 

3 

2 

0 

6 

2 

14 

3 

3 

1 

Namber  of   Projects 

1  Municipal 


Total 


0 

12 

0 

54 

1 

28 

0 

59 

0 

41 

0 

2 

0 

8 

0 

17 

0 

4 

184 


40 


225 


Sub-basin    (Montana) 

International    Boundary   to   Fort   Peck   Indian   Reservation   Boundary 

10.  Cow  Creek 

11.  East  Poplar  River 

12.  Woodley  Creek 

13.  Middle  Fork  Poplar  River 

14.  Coal  Creek 

15.  West  Fork  Poplar  River 

16.  Poplar  River  Main  Stem 

17.  Butte  Creek 

18.  Manternach  Coulee 

19.  Police  Coulee 


3 

0 

22 

7 

8 

3 

11 

6 

33 

1 

158 

5 

34 

12 

46 

3 

5 

4 

(in  W.  Fork) 

3 

0 

3 

0 

29 

0 

li 

0 

17 

0 

34 

0 

163 

1 

47 

0 

49 

0 

9 

0 

3 

Sub-Total 


320 


44 


365 


Fort  Peck  Indian  Reservation  to  Mouth 

20.  Poplar  River  to  West  Fork 

21.  West  Fork  Poplar 
Cottonwood  Creek 
Police  Creek 


22. 
23. 

24. 


Poplar  River,  West  Fork 
to  uses  Cnuge  6-1810 

25.  Poplar  River,  USCS  Gauge  6-1810 

to  Missouri  River 

26.  Box  Elder  Creek 
Sub-Total 


TOTAL  -  POPIJ^R  RIVER  BASIN 


24 

33 

40 

3 

135 


7 

2 

48 

0 

290 

17 

794 

101 

18 

0 

27 

0 

35 

0 

40 

0 

4 

0 

0 


144 

9 

48 

307 
89  7 


of  tlie  L'stimat"d  ioin]    of    12,640  cubic  d-'cime t r es  (ID, 250  acre- 
feet)  for  the  existing  or  1975  level  of  water  use  in  tiie  basin,  domestic 
requirements  account  for  23  per  cent  and  crc^p  irrigation  for  fS7  per  cent. 
The  balance  is  accounted  for  by  evaporation  from  large  reservoirs,  and  bv 
municipal  uses.   Domestic  water  uses  include  consumption  by  cattle  as  well 
as  surface  evaporation  from  the  many  small  steerage  reservoirs  throughout 
the  basin.   The  crops  in  the  basin  which  require  irrigation  are  generally 
alfalfa,  native  hay  and  alfalfa-grass  hay  mixtures,  wiiich  provide  winter  fe<d 
for  iivistcck.   Coronach,  Saskatchewan  and  Scobey,  Montana  draw  water  fr^m 
wells  adjacent  to  Girard  Creek  and  the  main  stem  of  the  Poplar  River  respectively 
accounting  for  all  of  the  municipal  use.   Water  is  not  presently  used  for  in- 
dustrial purposes  in  the  watershed,  although  several  potential  requirements 
in  this  classification  are  proposed  for  the  future  as  discussed  in  Chapter  VII. 

Surface  water  use  in  the  26  subbasin  components  of  the  Poplar  River 
Watershed  for  the  1975  level  of  development  are  summarized  in  Table  4. 

Historical  Surface  Water  Use 

Historical  water  use  in  the  Poplar  River  Basin  has,  as  can  be 
expected,  increased  significantly  from  the  estimated  total  use  of  2,^29 
cubic  decametres  (1,807  acre-feet)  in  1931.   In  Montana,  the  maximum  histor- 
ical use  of  10,596  cubic  decametres  (8,590  acre-feet)  in  1972  reflec  ts  th.- 
trend  of  increased  beef  c:attle  production  and  the  related  demand  for  winter 
feed  crops,  which  recpiire  some  degree  of  irrigation.   In  Saskatchewan, 
surface  water  use  for  irrigation  and  domestic  purposes  has  also  exhibited 
a  continuous  up'-'ard  trend  from  1931  to  1974.   The  maximum  usage  of  4,675 
cubic  decametre:;  (3,790  acre-feet)  in  1958,  followed  bv  a  reduction  in  water 
use  in  subsequent  years  does  not  clearly  reflect  this  increased  use  as 
surface  evaporation  from  large  reservoirs  is  included  in  the  historical  use 
estimates.   A  decrease  in  surface  evai^oration  on  large  reservoirs  since  l^SS 
(Appendix  A,  Tahle  A-5),  due  in  pari  to  tiu'  retluction  in  Clark's  Hridi'.i' 
R<'servoir  storaj'.e  c.ipacity,  is  the  cause  ol  this  ml  richu  lion  in  Sask.i  I  rlu  van 
•..•at.'r  uae. 
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Table  4a:   Existing  (1975  Level)  Surface  Water  Use  in  the  Poplar  River  Basin  (Cubic  Decameties) 


Sub-basin  (Saskatchewan) 

1.  Cow  Creek 

2.  East  Poplar  River 

3.  Glrard  Creek 

4.  Fife  Lake 

5.  Poplar   River 

6.  Coal   Creek 

7.  East  Tributary  of  West  Poplar  River 

8.  West  Poplar  River 

9.  Other  Canadian  Tributaries 

Sub-Total  -  Saskatchewan 


Mean  Evap. 


Domestic 

Irrigation 

on 

Large 

Use 

Evap. 

Use 

Evap. 

Municipal 

Re 

servo irs 

Total 

10 

17 

0 

0 

0 

0 

27 

30 

100 

75 

0 

0 

185 

390 

25 

136 

49 

55 

44 

296 

606 

63 

84 

79 

15 

0 

0* 

240 

59 

96 

64 

0 

0 

0 

220 

6 

6 

0 

0 

0 

0 

12 

•   10 

2 

16 

0 

0 

0 

28 

20 

25 

15 

0 

0 

284 

343 

2 

30 

25 

0 

0 

0 

57 

224 


496 


323 


70 


44 


765 


1923 


Sub-basin  (Montana) 

International  Boundary  to  Fort  Peck  Indian  Reservation  Boundary 


10.  Cow  Creek 

11.  East  Poplar  River 

12.  Woodley  Creek 

13.  Middle  Fork  Poplar  River 

14.  Coal  Creek 

15.  West  Fork  Poplar  River 

16.  Poplar  River  Main  Stem 

17.  Butte  Creek 

18.  Mantemach  Coulee 

19.  Police  Coulee 

Sub-Total 


11 

5 

32 

51 

11 

14 

48 

21 

37 

33 

244 

192 

69 

75 

69 

149 

11 

17 

(in  W.  Fork  Total) 


532   557 


0 
667 
465 

2405 

32 

954 

1849 
202 
384 
194 

7152 


0 
0 
0 
0 
0 
0 
432 
0 
0 
0 

432 


16 
750 
490 

2474 
102 
1390 
2425 
420 
412 
194 

8673 


Fort  Peck  Indian  Reservation  to  Mouth 

20.  Poplar  River  to  West  Fork 

21.  West  Fork  Poplar 
Cottonwood  Creek 
Police  Creek 


22. 
23. 

24. 


Poplar  River,  West  Fork  to 
to  uses  Gauge  6-1810 


25.  Poplar  River,  USGS  Gauge  6-1810 

to  Missouri  River 

26.  Box  Fldir  Creek 
Sub-Total 


TOTAL  -  POPLAR  RIVER  BASIN 


21 

46 

522 

0 

48 

61 

48 

0 

63 

76 

0 

0 

6 

10 

31 

0 

153   412 


246 


10 
57 

7 
128 

102 
0 

0 
0 

358 

740 

949 

0 

1114 

1793 

8494 

476 

765 


589 

157 

139 

47 

811 

119 
185 

2047 
12643 


*Exlr.tlni-  uses  in  thn  Fife  Lake  basin  have  offset  the  effect  of  the  control  on  Fife  Lake  and 
the  lake  hos  bctn  close  to  its  n.itnral  level  in  recent  years. 
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Tal.l.'    ',h:        KxlstliiK,     M97'.    I.cvl)     :;iirf.iif    W.ilci     llsi-     in     1  lif    l'ri|.|.ii     I'lv.r     B.iwlii     ( Ai  r.- h  i  .l  ) 


Sub-basln    (Saskatchewan) 

1.  Cow   Creole 

2.  East   Poplar   River 

3.  Glrard   Creek 

4.  Fife    Uke 

5.  Poplar  River 

6.  Coal  Creek 

7.  East  Tributary  of  West  Poplar  River 

8.  West  Poplar  River 

9.  Other  Canadian  Tributaries 


Mean  Evap. 

Dome St  ic 

Irri 

gat  ion 

on 

1-arge 

Ise 

Eva  p. 

Use 

Evap. 

Municipal 

Re; 

5ervoirs 

Total 

8 

14 

0 

0 

0 

0 

22 

24 

81 

61 

0 

0 

1.0 

316 

20 

110 

40 

45 

36 

240 

491 

51 

68 

64 

12 

0 

0* 

195 

48 

78 

52 

0 

0 

0 

178 

5 

5 

0 

0 

0 

0 

10 

8 

2 

13 

0 

0 

0 

23 

16 

20 

12 

0 

0 

230 

278 

2 

24 

20 

0 

0 

0 

46 

Sub-Total 


Saskatchewan 


182        402 


262 


57 


36 


620 


1559 


Sub-basln    (Montana) 

International    Boundary   to   Fort   Peck   Indian   Reservation   Boundary 

10.  Cow  Creek 

11.  East  Poplar  River 

12.  Woodley  Creek 

13.  Middle  Fork  Poplar  River 

14.  Coal  Creek 

15.  West  Fork  Poplar  River 

16.  Poplar  River  Main  Stem 

17.  Butte  Creek 

18.  Manternach  Coulee 

19.  Police  Coulee 


Sub-Total 


9 

A 

0 

0 

26 

41 

541 

0 

9 

11 

377 

0 

39 

17 

1950 

0 

30 

27 

26 

0 

198 

156 

773 

0 

56 

61 

1490 

350 

56 

121 

164 

0 

9 

14 

311 

0 

(in  W.  Fork  Total) 

157 

0 

432 

452 

5798 

350 

13 

608 

397 

2006 

83 

1127 

1966 

341 

334 

157 

7032 


Fort  Peck   Indian   Reservatl on   to  Mouth 

20.  Poplar    River    to   West    Fork 

21 .  West    Fork    Poplar 

22.  Cottonwood    Creek 

23.  Police    Creek 

24.  Poplar    River,    West    Fork   to 

to   uses   Gauge   6-1810 

25.  Poplar    River,    USCS   Ciugc    6-1810 


17 

37 

423 

0 

39 

49 

39 

0 

51 

62 

0 

0 

5 

8 

25 

0 

124         334 


199 


477 

12  7 

113 

38 

b57 


to  Missouri  Rivor 

8 

6 

83 

0 

- 

97 

26.   Box  Elder  Creek 

46 

104 

0 

0 

- 

150 

Su'.-Total 

290 

600 

769 

6886 

0 

- 

1659 

TOTAL  -  POPLAR  RIVER  BASIN 

904 

14  54 

386 

620 

10250 

*    Kxlsllnp    uses    In    the    F'Ife    I..ike    b.isln    h.nve    offset     the    rffeit    of    the    eoiilrol    on    Fife    l.ike    .ind 
the    lake    h.i;.    been    close    to    Its    n.itur.il    level     In    M-ciiit    ye.irs. 
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Data  for  total  historical  water  use  in  the  26  subbasin  components 
of  the  Poplar  River  Basin  for  the  period  1931  to  197A  are  listed  in  Table  5. 
A  more  detailed  breakdown  of  these  total  uses  into  domestic,  irrigation, 
large  reservoir  evaporation  and  municipal  uses  is  presented  in  Appendix  A. 

Water  Rights 

Concern  for  the  protection  of  reserved  water  rights  of  the  Fort 
Peck  Tribes  was  brought  to  the  attention  of  the  Task  Force.   In  Appendix  A, 
the  Task  Force  noted  that  legal  questions  do  exist  relating  to  water  rights 
and  permits  in  both  Canada  and  the  United  States.   The  Task  Force  views  these 
legal  questions,  including  protection  of  United  States  Federal  reserved  water 
rights,  as  internal  matters  to  be  resolved  within  the  respective  countries. 
The  discussion  in  Appendix  A  includes  mention  of  water  law  in  Canada, 
United  States  Federal  reserved  water  rights,  and  Montana  State  water  law. 
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Table  5: 

Total  Historical  r 

iirlacf  Water  11  .e 
Iter  Ui- 

tor  I  111-'  I'liplar 
Hi sloi 1 1 

l;ivii  Basin 

Historical  W 

al  Water 

IliC 

Year 

in  Saskati 

hew  an 

ill 

Moiitan.i 

cubic 

acre 

cubi  c 

acre 

decametres 

feet 

decametres 

feet 

1931 

14 

11 

2,215 

1.706 

1932 

11 

9 

3,S77 

2.900 

1933 

11 

9 

3,391 

2.74d 

1934 

17 

14 

1.979 

1.604 

1935 

49 

40 

4.013 

3. 253 

1936 

58 

47 

2,938 

2.382 

1937 

148 

120 

2,173 

1.762 

1938 

160 

130 

2,785 

2.258 

1939 

271 

220 

3,158 

2.560 

1940 

247 

200 

3,232 

2,620 

1941 

247 

200 

3.271 

2.652 

1942 

210 

170 

3,332 

2.701 

1943 

296 

240 

4,042 

3.227 

1944 

247 

200 

3,454 

2 .  noo 

1945 

247 

200 

2.972 

2.409 

1946 

247 

200 

2.362 

1.915 

1947 

234 

190 

3,525 

2,858 

1948 

592 

480 

3,555 

2,882 

1949 

678 

550 

2,960 

2.400 

1950 

481 

390 

3,736 

3.029 

1951 

771 

630 

3,314 

2,687 

1952 

3,281 

2,660 

3,419 

2.772 

1953 

1,875 

1,520 

4,936 

4.002 

1954 

1,813 

1,470 

4.294 

3,481 

19S5 

3,195 

2,590 

4.606 

3,734 

1956 

3.738 

3,030 

4,628 

3,752 

1957 

3,491 

2,830 

4,069 

3,299 

19S8 

4,675 

3,790 

3,473 

2,816 

1959 

3,345 

2,710 

3,428 

2,779 

1960 

3.096 

2,510 

5,504 

4,462 

1961 

4,342 

3,520 

4,755 

3,855 

1962 

2,319 

1,880 

8.314 

6.740 

1963 

2,196 

1,780 

8,626 

6,993 

1964 

3.182 

2,580 

7.059 

5,723 

1965 

2.023 

1,640 

8,769 

7,109 

1966 

2,294 

1,860 

7, Jib 

S,S50 

1967 

1,875 

1,520 

9,672 

7.841 

1968 

2.072 

1,680 

7,593 

6,156 

1969 

1.887 

1,530 

7,877 

6,386 

1970 

1,863 

1,510 

9,915 

8.038 

1971 

2.368 

1.920 

8. 188 

6.638 

1972 

2.060 

1,670 

10,596 

8,590 

1973 

1,912 

1,550 

8.3SS 

6,773 

1974 

1.678 

1,360 

8,790 

7,133 
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VI.   NATURAL  FLOWS 

Natural  streamflow  data  represents  the  flow  that  would  have  occurred 
in  rivers  and  streams  without  the  influence  of  man  on  the  flow  regime.   Natural 
streamflows  at  selected  locations  in  tlie  Poplar  River  Basin  were  estimated  to 
assess  the  amount  of  water  available  for  use  in  the  watershed,  and  to  provide 
a  data  base  which  could  be  used  to  evaluate  the  impacts  of  alternative 
apportionment  schemes  on  existing  and  future  water  use  in  the  basin.   In 
addition,  the  administration  of  any  future  water  apportionment  agreement  will 
entail  natural  flow  computations  at  the  international  boundary  crossings  on 
some  or  all  of  the  major  branches  of  the  Poplar. 

Natural  streamflow  data  in  the  basin  were  estimated  on  a  monthly 
mean  basis.   The  definition  of  natural  flows  for  time  periods  shorter  than 
one  month  could  not  be  justified  for  the  purposes  required  in  the  study,  and 
more  detailed  historical  water  use  information  is  not  available. 

Natural  Flow  Study  Points 

Natural  flows  were  estimated  at  12  locations  in  the  basin.   Six 
international  boundary  locations  were  selected  to  provide  information  on 
natural  flows  rising  in  the  Canadian  portion  of  the  basin.   Natural  flows  were 
identified  at  the  remaining  downstream  locations  in  Montana  to  provide  a 
basis  for  evaluating  the  effect  of  flow  apportionment  alternatives  on  water 
availability  in  Montana.   These  natural  flow  study  points  are  listed  below: 

International  Boundary  Sites 

1.  West  Fork  Poplar  River  at  international  boundary 

2.  Middle  Fork  Poplar  River  at  international  boundary 

3.  East  Poplar  River  at  international  boundary 
A.   Coal  Creek  at  international  boundary 

5.   Cow  Creek  at  international  boundary 

(y.      East  tril)utary  of  West  Fork  I'oplar  River  at  international  boundary 
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Montana  Situs 

1.  East  Poplar  River  near  Scobey,  Montana 

2.  Middle  Fork  Poplar  River  near  Scobey,  Montana 

3.  Poplar  River  near  Poplar,  Montana 

4.  Coal  Creek  near  Ftjur  ikittes,  Montana 

5.  West  Fork  Poplar  River  near  Four  Buttes,  Montana 

6.  Poplar  River  near  Kahla,  Montana 

Computational  Methodology 

For  the  six  locations  where  some  recorded  streamflow  data  wcrtj 
available,  natural  mean  monthly  streamflows  for  the  period  1931  to  197A  were 
defined  as  follows: 

1.  Natural  flows  for  the  period  of  record  were  obtained  by 
adding  the  estimated  historical  consumptive  uses  to  the 
recorded  flows  in  the  months  when  depletions  were  assu-'ied 
to  occur. 

2.  When  streamflow  records  were  not  available,  March  to  October 
natural  flows  were  estimated  using  statistical  regression 
equations.   Natural  flows  for  recorded  periods  were  related  to 
similar  flows  at  several  adjacent  long-term  hvdrometric 
stations.   The  best  statistical  relationship  was  then  used 

to  fill  in  missing  monthly  records. 

3.  Where  recorded  winter  streamflow  data  (November  througli 
February)  were  not  available,  estimates  of  natural  f  lov.-  were 
based  on  technical  criteria  that  varied  with,  and  was  dependent 
on  the  site  loiation.   In  all  cases,  ihese  L'stimaied  winter 
flows  were  verv  small  or  zero. 

4.  At  locations  where  streamflow  is  affected  bv  the  storage  ol 
water  in  major  reservoirs,  the  necessary  adjustments  in  i 1 ow 
were  based  on  simulated  operation  of  the  reservoirs. 

Tlie  jirocedures  followed  in  estimating  these  natural  flows  and  the  various 
assumptions  that  were  made  during  the  studv  are  presented  in  detail  in  Appendi:-:  H . 


Estimates  of  natural  flow  at  the  six  locations  where  recorded 
streamflow  data  are  not  available  were  based  on  natural  flows  defined  at 
nearby  Poplar  River  sites  which  have  stream  gauge  data.   In  general,  these 
natural  flow  estimates  were  determined  using  ratios  of  effective  drainage 
areas  al   the  gauged  and  ungauged  sites.   Where  necessary,  adjustments  were 
made  in  the  winter  flows  to  more  accurately  reflect  natural  flow  conditions 
to  the  smaller  tributaries. 

Results 

Annual  natural  flows  at  the  12  selected  locations  in  the  Poplar 
River  Basin  are  listed  in  Table  6  for  the  1931  to  1974  study  period.   Esti- 
mates of  natural  monthly  mean  flows  at  these  locations  are  tabulated  in 
Appendix  B. 

The  total  annual  flow  of  the  Poplar  River  Basin  at  the  international 
boundary  averages  42,000  cubic  decametres  (34,000  acre-feet).   The  maximum 
annual  flow  is  160,000  cubic  decametres  (130,000  acre-feet)  and  the  minimum 
annual  flow  is  6,950  cubic  decametres  (5,600  acre-feet).   Some  85%  of  the  flow 
at  the  boundary  is  measured  in  the  three  main  tributaries;  36%  in  the  East 
Poplar  River,  38%  in  the  Middle  Fork  Poplar  River  and  11%  in  the  West  Fork 
Poplar  River. 

The  Middle  and  West  Forks  are  more  variable  than  the  East  Poplar, 
tending  to  have  high  spring  and  low  to  zero  flows  in  late  summer  and  fall. 
The  East  Poplar,  on  the  other  hand,  usually  maintains  some  base  flow  for 
most  months  of  the  year.   A  similar  pattern  is  repeated  at  downstream  stations. 
Even  at  Poplar  River  near  Poplar,  the  late  fall  and  winter  flows  frequently 
fall  below  0.14  cubic  metres  per  second  (5  cfs). 
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Table  6a:   Annual  Natural  Flows  in  C 
in  the  Poplar  River  Basin 


■cametres  at  Selected  Locations 
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Table   6b:      Annual  Natural   Flows   in  Acre   Feet   at   Selected  Location 
in   the   Poplar   River  Basin 
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9.010 

15.300 
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11.600 
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VII.   PROBABLE  FUTURK  SURFACE  WATER  USE 

The  probable  future  water  use  study  was  carried  out  to  idcntifv 
firm  plans  to  use  water  in  the  Poplar  River  Basin  during  the  period  \97f^ 
to  1985  and  to  provide  some  insight  into  potential  demands  on  surface  water 
after  1985.   The  intent  of  these  investigations  was  to  establish  a  basis 
for  evaluating  the  impact  of  international  apportionment  of  Poplar  River 
streamflow  on  potential  water  uses  in  the  basin. 

The  Poplar  River  Watershed  is  typical  of  the  water  deficient 
drainage  systems  in  the  region.   In  these  areas,  it  is  not  uncommon  for 
potential  water  uses  to  greatly  exceed  the  availability  of  local  runoff. 
Therefore,  it  is  necessary  to  view  and  examine  these  potential  water  use 
projects  within  the  context  of  available  water  supplies. 

Scope  of  Investigations 

Two  levels  of  future  water  demands  were  defined;  firm  intents 
to  increase  water  use  in  the  basin  during  the  period  1976  to  1985;  and 
possible  future  use  beyond  lliat  time.   These  potential  water  uses  were 
identified  under  five  categories  as  follows: 

1 .  Dom(.'St  ic  Use 

-  by  projecting  historical  water  use  and  supplementing 
these  estimates  with  information  gathered  during  the  basin 
resident  survevs. 

2 .  Irrigation  Use 

-  by  projecting  historical  waier  use,  using  intormation  I  run 
resident  surveys,  and  by  evaluating  tiie  agricultural  potential 
of  irrigable  lands.   The  major  use  in  this  category  represents 
potential  plans  to  irrig.ite  lands  in  the  Fort  Peck  Indian 
Reservation  from  a  120,100  cubic  decametre  (97, .'.00  ,i.r.- 1  .-ot  > 
capacity  reservoir  on  liie  Kt-si'rva  C  i  on  wiiicli  is  he  i  iii' 
contemplated  hv  I  lu-  Fort  Pfck  Tribes. 
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Municipal  Use 

-  by  projecting  the  requirements  of  municipalities  in  the 
watershed  which  draw  water  from  wells  located  adjacent  to 
river  courses  in  the  basin. 

Industrial  Uses 


-  by  estimating  the  water  requirements  of  industrial  develop- 
ment in  the  basin  that  are  presently  proposed  or  represent 
future  potential.   In  Saskatchewan,  these  potential  demands 
are  related  to  development  of  lignite  coal  deposits. 
Construction  of  a  reservoir  on  the  East  Poplar  River  near 
Coronach  is  presently  underway  to  supply  water  to  a  coal- 
fired  thermal  power  plant.   In  Montana,  a  potential  use  for 
water  has  been  identified  related  to  potash  mining  near  Scobey. 

5.   Wildlife  Use 

-  some  potential  exists  for  wildlife  impoundments  which  may 
be  constructed  prior  to  1985. 

A  detailed  description  of  the  studies  carried  out  in  Montana  and  Saskatchewan 
to  evaluate  these  future  water  use  demands  is  presented  in  Appendix  C. 

Results 

Future  water  uses  that  have  been  identified  in  the  Poplar  River 
Basin  in  both  Montana  and  Saskatchewan  are  summarized  in  Table  7.   These 
estimates  of  future  water  use  may  not  be  totally  indicative  of  the  develop- 
ment potential  in  the  basin  as  they  have  been  based  on  available  resource 
data.   Future  resource  surveys  may  therefore  affect  these  estimates. 
Furthermore,  these  potential  uses  exceed  the  available  local  runoff  in  many 
years,  a  factor  which  will  act  to  limit  future  development. 


i 
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Table  7a:   Identified  1-utiire  Water  Requirements  for  the  I'oplar  River 
Basin  in  Cubic  Decameters 


Type  of  Use 

Saskatchewan 

Additional 
Use  Intents   Possible 
bv  1985    Future  Use 

Montana 

Additional 
Use  Intents   Possible 
by  1985    Future  Use 

Domestic 

1A8 

- 

520 

- 

Irrigation 

271 

- 

80,050 

2,960 

Municipal 

136 

620 

150 

- 

Industrial 

10,238 

81,400 

8,630 

- 

Wildlife 

370 

- 

- 

- 

TOTAL 

11,163 

82,020 

89,3  50 

2,960 

Table  7b:   Identified  Future  Water  Requirements  for  the  Poplar  River 
Basin  in  Acre-Feet 


Type  of  Use 

Domestic 
I rr igat  ion 
Munic  ipal 
Industr  ia  I 
Wildlife 

TOTAL 


Saskatchewan  Montajia 

Additional  Additional 

Use  Intents   Possible 


Use  Intents 

Possible 

by  1985 

Future  Use 

120 

- 

220 

- 

110 

500 

8 ,  300 

66,000 

300 

- 

bv  1985 

Fu 

ture  Use 

420 

- 

64,900 

2,400 

120 

- 

7,000 

- 

9,050     66,500  72,440       2,400 
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VIII.   FLOW  APPORTIONMENT  AND  ADMINISTRATION 

Various  apportionment  alternatives  were  examined  by  the  Task 
Force  during  the  course  of  this  study.   These  alternatives  encompassed 
various  percentage  splits  of  streamflow  on  the  tributaries  and  streams 
in  the  Poplar  River  Basin  at  the  international  boundary.   Also,  continuous 
minimum  flows  and  short  term  volume  releases  in  varying  quantities  were 
considered  on  the  East  Poplar  River.   The  storage  reservoir  near  Coronach, 
which  is  presently  under  construction,  will  facilitate  this  form  of  water 
delivery  to  the  United  States  on  the  East  Poplar.   After  these  apportionment 
schemes  were  proposed,  they  were  examined  to  determine  their  effect  on  both 
existing  and  future  v;ater  uses  in  the  basin.   Desired  modifications  to  these 
alternatives  produced  new  apportionment  alternatives  during  this  formulation 
process  until  the  Canadian  and  United  States  sections  of  the  Task  Force 
determined  a  mutually  acceptable  method  of  dividing  the  flows  of  the  Poplar 
River . 

Apportionment  Recommendations 

The  Poplar  River  Task  Force  unanimously  recommends  that  the  waters 
of  the  Poplar  River  and  its  tributaries  should  be  apportioned  on  the  following 
basis : 

A.    The  aggregate  natural  flow  of  all  streams  and  tributaries  in  the 
Poplar  River  Basin  crossing  the  international  boundary  shall  be  divided 
equally  between  Canada  and  the  United  States  subject  to  the  following 
conditions: 

1.   The  total  natural  flow  of  the  VJest  Fork  Poplar  River  and 

all  its  tributaries  crossing  the  international  boundary  shall 
be  divided  equally  between  Canada  and  the  United  States  but 
the  flow  at  the  international  boundary  in  each  tributary  shall 
not  be  depleted  by  more  than  60  percent  of  its  natural  flow. 
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The  total  n.ilural  tlow  i>r  .ill  rt-in.i  I  n  i  iij',  ^;I  i  i -inis  .iiid  t  r  i  Im  tar  i  is 
in  llic  Poplar  Kivcr  liasin  rrossiii;'  Lin   i  ii  I  i-nia  I  i  oiia  1  liounilarv 
shall  bf  divided  I'qually  ln'tween  Canada  and  l\iv    I'niLcd  States. 
Specific  conditions  oi  this  ilivision  an-  as  follows: 

a)  Canada  shall  deliver  to  the  United  States  a  minimum  ot"  fid 
percent  of  the  natural  i  low  of  the  Middle  Fork  I'oplar  River 
at  the  international  boundary,  as  determined  below  the 
confluence  of  Goose  Creek  and  Middle  Fork. 

b)  The  delivery  of  water  from  Canada  to  the  United  States  on 
the  liast  Poplar  River  shall  be  dett-rmined  on  or  about  tin- 
first  day  of  June  of  each  year  as  t o 1 1 ows : 

i)   When  the  total  natural  flow  of  the  Middle  Fork  Poplar 

River,  as  determined  below  the  confluence  of  Goose  Creek, 
during  the  immediately  precedin>^  March  1st  to  fl  )v  ilst 
period  does  not  exceed  A, 6^0  cubic  decametres  (3,800 
acre-feet),  then  a  continuous  minimum  I  low  of  0.0;!8 
cubic  metres  per  second  (1.0  culiic  feet  in-r  second) 
shall  he  delivered  to  the  Un  i  t  eti  States  on  the  Fast 
Poplar  River  at  the  in ti-rnat iona 1  boundarv  throughout 
the  siu'ceed  ing,  12  month  period  commencing  .lune  1st. 
In  addition  a  voluirn.'  of  170  cubic  decametres  (300  acre- 
feet)  shall  be  delivered  to  tlu-  I'nited  States  upon 
demand  at  any  time  during  the  12  month  jieriod  commencing 
June  1st . 

ii)   When  the  total  natural  ll(>w  ol  the  Middle  Fork  I'oplar 

River,  as  determined  lie  1  ow  the  coiil  luence  ol  Gi.iose  la'eL'k  , 
during  the  immediatelv  preceding  M.u'ch  1st  to  May  Ust 
period  is  greater  than  ■'t,(i90  cubii  decametres  (i.H'U) 
acre-feet),  but  does  not  exceed  '^,2'iO  cubic  i.le<ametres 
(7,500  acre-tei't),  then  a  t-ont  inuous  minimum  I' 1  ov  ot 
0.057  cubic  metres  jier  secontl  (2.0  cubic  \cvl    per  sei  ontl") 
shall  be  deliveri'd  to  the  I'niUd  Stall's  on  the  ra:-;t  '"oplar 
Rivi-r  at  the  i  n  t  etna  t  i  ona  I  boMudaT-.'  ilurinr  the  succeed  i  ur. 
period  June  1st  Ihroug.h  August   Usi  .   A  minimum  Ji'l  iv.  i\ 
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of  0.028  cubic  metres  per  second  (1 .0  cubic  feet  per 
second)  shnll  tlien  be  maintained  from  September  1st 
through  t(i  Nay  31st  of  tlic  following  year.   In  addition, 
a  volume  of  617  cubic  decametres  (500  acre-feet)  shall  be 
delivered  to  the  United  States  upon  demand  at  any  time 
during  the  12  month  period  commencing  June  1st. 

iii)   Ulien  the  total  natural  flow  of  the  Middle  Fork  Poplar 

River,  as  determined  below  the  confluence  of  Goose  Creek, 
during  the  immediately  preceding  March  1st  to  May  31st 
period  is  greater  than  9,250  cubic  decametres  (7,500  acre- 
feet),  but  does  not  exceed  1A,800  cubic  decametres  (12,000 
acre-feet),  then  a  continuous  minimum  flow  of  0.085 
cubic  metres  per  second  (3.0  cubic  feet  per  second) 
shall  be  delivered  to  the  United  States  on  the  East 
Poplar  River  at  the  international  boundary  during  the 
succeeding  period  June  1st  through  August  31st.   A 
minimum  delivery  of  0.057  cubic  metres  per  second  (2.0 
cubic  feet  per  second)  shall  then  be  maintained  from 
September  1st  through  to  May  31st  of  the  following  year. 
In  addition,  a  volume  ol  617  cubic  decametres  (500  acre- 
feet)  shall  be  delivered  to  the  United  States  upon  demand 
at  any  time  during  the  12  month  period  commencing  June  1st. 

iv)  \-Jhen    the  total  natural  flow  of  the  Middle  Fork  Poplar, 
as  determined  below  the  confluence  of  Goose  Creek, 
during  the  immediately  preceding  March  1st  to  May  31st 
period  exceeds  14,800  cubic  decametres  (12,000  acre- 
feet)  then  a  continuous  minimum  flow  of  0.085  cubic 
metres  per  second  (3.0  cubic  feet  per  second)  shall  be 
delivered  to  the  United  States  on  the  East  Poplar  River 
at  the  international  boundary  during  the  succeeding 
period  June  1st  through  August  31st.   A  minimum  delivery 
of  0.057  cubic  metres  per  second  (2.0  cubic  feet  per 
second)  shall  then  be  maintained  from  September  1st 
through  to  May  31st  of  the  following  year.   In  addition, 
a  volume  of  1,230  cubic  decametres  (1,000  acre-feet) 
shall  he  delivered  to  tile  United  States  upon  demand  at 
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any  t  iirif  during  tlic  [2   muntli  juriod  L-ommen(  in);  lun<-  1:^1  . 

c)   The  natural  flow  at  the  international  boundary  in  each  of 
the  remaining  individual  tributaries  shall  not  be  depleted 
by  more  than  60  percent  of  its  natural  flow. 

3.   The  natural  flow  and  division  periods  for  ajjpor  t  ionment 
purposes  shall  be  determined,  unless  otherwise  specified, 
for  periods  of  time  commensurate  with  the  uses  and  requirements 
of  both  countries. 

Administration  of  Apportionment 

The  Poplar  River  Task  Force  recommends  that  a  Poplar  River  lloard 
of  Control  be  appointed  by  the  International  loint  Commission  to  administer 
the  apportionment  agreement  under  the  direction  of  the  Commission  and  that 
the  following  terms  of  reference  and  responsibilities  be  considered: 

Poplar  River  Board  of  Control 

Membership 

The  membership  of  the  Board  of  Control  will  consist  of  six  members, 
two  representatives  from  each  country  nominated  by  the  Governments  of  Canada 
and  the  United  States  respectively  and  one  representative  from  each  country 
nominated  by  the  Governments  of  the  State  of  Montana  and  the  Province  of 
Saskatchewan  respectively.   A  co-cliairman  will  be  apjiointed  bv  the  International 
Joint  Commission  from  each  country  and  I'ach  co-chairman  will  preside  at  ciie 
meetings  held  in  his  country.   A  representative  of  ihe  mimitoring  agency 
(see  Page  36)  will  be  one  of  the  two  representatives  nominated  bv  t!ie 
Governments  of  Canada  and  the  I'nited  States. 


Meetings 


The  Board  of  Control  will  meet  as  re(|uired. 


The  Board  of  Control  will  prepare  an  annu.il  ri'port  to  the  Inlei- 
national  Joint  Commission  on  a  calend.ir  year  b.isis  to  provide  the  results  o) 
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the  water  division  computations  and  estimates,  describe  any  problems  which 
have  arisen  and  make  recommendations  on  matters  outside  the  delegated 
responsibilities  of  the  Board  of  Control. 

Network  Design  and  Computation  Methods 

The  Board  of  Control  will  be  responsible  for  the  design  of  the  stream 
gauging  and  other  monitoring  networks  including  location,  frequency  of  obser- 
vation and  standards  necessary  to  carry  out  the  division  of  the  water  under 
the  terms  of  the  apportionment  agreement.   It  will  also  be  responsible  for 
determining  when  and  where  indirect  methods  of  calculating  depletions  and 
runoff  are  sufficient. 

Division  Periods  for  Water  Deliveries 

The  Board  of  Control  will  be  responsible  for  determining  division 
periods  for  natural  flow  computations  when  it  becomes  necessary  to  divide 
the  waters  of  the  streams  and  tributaries  crossing  the  international  boundary 
because  of  increasing  levels  of  depletion  in  the  upstream  country. 

Schedule  for  Water  Deliveries  on  East  Poplar  River 

The  Board  of  Control  shall  determine  the  rules  and  procedures  to 
be  used  in  meeting  the  requirements  for  the  volumetric  releases  to  the 
United  States  on  the  East  Poplar  River.   Consideration  shall  include  minimum 
notification  for  the  release,  scheduling,  monitoring  and  liaison  contacts. 

Disagreements 

In  the  event  of  disagreement  between  the  two  sections  of  the  Poplar 
River  Board  of  Control,  the  matters  in  controversy  shall  be  referred  to  the 
International  Joint  Commission  for  decision. 

Other  Considerations 

Monitoring  Agencies 

The  Poplar  River  Task  Force  further  recommends  that  the  monitoring 
agencies  be  the  Water  Resources  Division,  United  States  Geological  Survey, 
Department  of  tlie  Interior  and  the  V/ater  Survey  of  Canada,  Environment  Canada. 
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Data  Collection 

First  class  streamflow  stations,  ecjuipped  witli  artificial  controls 
designed  specifically  to  provide  accurate  streamflow  record  in  the  critical 
flow  ranges,  be  constructed  on  the  Cast  Poplar  River  at  the  international 
boundary  and  the  Middle  Fork  Poplar  River  below  the  confluence  of  Goose  Creek. 

A  continous  record  of  flov;s  will  be  maintained  on  the  East  Poplar 
River  at  the  international  boundary  on  a  year  round  basis.   As  a  minimum,  a 
continuous  record  of  flows  will  also  be  maintained  on  the  Middle  Fork  Poplar 
River  below  the  confluence  with  Goose  Creek  from  March  1  to  May  31  each  year 
as  the  derivation  of  natural  flows  for  this  period  are  necessary  to  define 
water  delivery  to  the  United  States  on  the  East  Poplar. 

Methods  of  Calculation 

The  method  of  computation  of  natural  flow  should  be  governed  to 
some  extent  by  the  level  of  depletion  in  the  basin  with  a  view  to  minimizinf, 
monitoring  requirements  and  computational  effort.   The  methods  of  calculation 
should  be  periodically  reviewed  by  the  Poplar  River  Board  of  Control  and 
altered  when  required  for  efficient  administration  of  the  apportionment 
agreement.   General  concepts  that  should  be  adopted  have  been  identified  and 
are  listed  below: 

1.  The  natural  flow  at  the  international  boundary  of  any  tributarv 
or  stream  will  be  determined  by  adding  the  upstream  depletions 
to  the  recorded  or  estimated  flow  at  ttie  international  boundarv 

2.  Water  use  in  those  portions  of  the  basin  which  contribute  to 
streamflow  crossing  tlic  international  boundary  less  often  than 
once  in  two  years  will  not  be  considered  as  a  depletion  in 
computation  of  the  natural  flow. 

3.  Depletions  for  minor  domestic  firojects  will  he  excluded  »  ri>m 
determination  of  natural  flow  unless  the  argrcKitc  sum  ot 
these  uses  exceeds  one  pertent  of  thi'  avcr.ii'.e  n.Uural  Mow  in 
any  stream  or  tributarv  at  tlie  international  bouiularv. 
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Indirect  estimating  procedures  will  be  used  to  determine 
the  flow  in  tributaries  or  streams  crossing  the  international 
boundary  where  depletions  in  the  upstream  country  are 
significantly  less  tlian  the  limits  specified  in  the  apportion- 
ment agreement. 
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IX.   DISCUSSION 

Impact  of  Llie  Proposed  Apportionment 

The  proposed  apportionment  of  Poplar  River  flows  will  affect  both 
the  availability  and  the  distribution  of  streamflow  in  Canada  and  the 
United  States.   The  intent  is  to  allow  more  orderly  development  of  the  vjater 
resources  in  both  countries  so  that  each  country  has  a  firm  knowledge  of 
what  portion  of  the  natural  flow  can  be  developed  within  its  jurisdiction. 

Requirements  of  the  two  countries  have  been  met  by  specific 
recommendations  on  individual  streams.   A  base  flow  will  be  maintained  on  tiie 
East  Poplar  River  where  under  natural  conditions  the  flo\'  at  the  international 
boundary  occasionally  dropped  to  aero.   In  addition  to  the  base  f low,  provision 
is  made  for  releases  on  demand  each  year  to  satisfy  special  needs  in  Montana. 
Canada,  in  turn,  v;ill  have  the  right  to  store  a  greater  percentage  of  larger 
flows  on  the  East  Poplar  River  for  future  consumptive  use. 

The  numerical  effect  of  the  recommended  apportionment  is  listed  in 
Table  8  for  two  conditions.   The  first  c-ondition  describes  the  effect  at 
Canada's  present  level  of  development.   The  second  tondition  describes  the 
flow  that  would  occur  with  one  300  megawatt  thermal  power  plant  operating  at 
file  proposed  Saskatchewan  Power  Corporation  reservoir  on  the  East  Poplar  River 
near  Coronach  and  the  existing  level  of  development  on  otiier  streams. 

Discussion  of  the  proposed  apportionment  would  not    be  c(implete 
without  some  mention  of  the  impact  it  would  have  at  two  downstream  locations 
in  the  I'oplar  River  I^asin  -  Poplar  River  near  Scobev  and  I'opl.ir  River  near 
Poplar.   i'he  aggregate  effect  of  jiresent  Canailiaii  diversions  on  flow  ot  the 
Poplar  River  near  Scobev  (below  the  confluence  of  the  East  Poplar  River  and 
the  Middle  Fi)rk  Poplar  River)  is  1,200  cubic  decametres  (970  acre-feel). 
This  represents  an  average  reduction  in  natural  flow  ol  .' .  S  percent. 
Similarly  the  Saskatchewan  Power  Corjioralion  Coronaeh  jiroposal  witli  one 
300  megawatt  unit  would  reduce  average  natural  flow  bv  Hi  piTcenl . 
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Tabic  8:   The  Impact  ol 

Canadian  Diversions  on  Poplar  River  Annual  Flows 

Mean  Flow  Year 

Maximum  Flow  Year 

Minimum  Flow  Year 

dam^ 

%  of 

dam^ 

%  of 

dam^ 

%  of 

(acre-f t) 

Natural 
Flow 

(acre-f t) 

Natural 
Flow 

'acre-f t) 

Natural 
Flow 

Present  Level  of  Canac 

ian  Use 

East  Poplar 
(3  Int'l 
Boundary 

U,200 
(11.500) 

92.1 

56,900 
(46,100) 

98.6 

2.330 
(1,890) 

71.5 

Middle  Fork 
(3  Int'l 
Boundary 

15,800 

98.6 

54,000 

99.6 

2,670 

92.3 

(12,800) 

(43,800) 

(2,160) 

West  Fork 
Q   Int'l 
Boundary 

A.AOO 

93.8 

24.700 

99.0 

73 

51.3 

(3,560) 

(20.100) 

(59) 

Poplar  R. 

48,800 

97.6 

171,000 

99.3 

7,950 

87.4 

nr.  Scobey 

(39,600) 

(139,000) 

(6,440) 

Poplar  R. 

112,000 

98.4 

409,000 

99.6 

16,400 

92.1 

nr.  Poplar 

(91,100) 

(332,000) 

(13,300) 

Assuming  Present  Canad 

ian  Use 

Plus  the  East  Poplar 

Reservoir  near  Coronac 

h  with  0 

ne  300  MW 

Unit 

1,260 

38.7 

East  Poplar 
(?  Int'l 
Boundary 

7,620 

49.5 

52,700 

91.3 

(6,170) 

(42,700) 

(1,020) 

Middle  Fork 
0  Int'l 
Boundary 

15,800 

98.6 

54,000 

99.6 

2,670 

92.3 

(12,800) 

(43,800) 

(2,160) 

West  Fork 
@  Int'l 
Boundary 

4,400 

93.8 

24,700 

99.0 

73 

51.3 

(3.560) 

(20,100) 

(59) 

Poplar  R. 

42,300 

84.4 

166,000 

96.4 

6,870 

75.6 

nr.  Scobey 

(34,300) 

(135.000) 

(5,300) 

Poplar  R. 

106,000 

92.7 

404.000 

98.4 

15,300 

86.1 

nr.  Poplar 

(85,800) 

(328,000) 

(12,400) 

Spillage  fro 

m  East  Pop 

lar  Rese 

rvoir  with 

One  Unit  (Spills  in  16 

Years) 

69.0 

0 

0 

5.320 

34.5 

39,800 

(4.310) 

(32.300) 
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\Vlien  tlR'si.-  (.■ttiTls  .irt'  ex  t  i-nd'-d  downs  I  rciin  Id  tin-  I'dpl.ir  Kiv.-r' 
near  Puplcir,  Ihe  present  reduclion  is  1.4  piTciuL  ol  ii.ilutal  flow.   Tin- 
Sa.skatcliewan  Power  Corporation  proposal  with  <ine  30(1  megawatt  unit,  conibimd 
with  present  Canadian  uses,  reduces  natural  I  low  by  7.2  ()eriH'nt  .   These 
estimates  have  been  quantified  in  more  detail  in  Table  8. 

Ea St  r       'iver  Deliveries  to  United  States 

The  recommended  apportionment  includes  a  variable  base  flow  and 
volume  delivery  on  East  Poplar  River  which  reflects  hydrolo^ic  conditions 
and  attempts  to  meet  the  needs  of  Montana  while  minimizint;  the  effect  on 
the  firm  water  supply  available  from  the  East  Poplar  Reservoir  near  Coronac'n. 
The  Middle  Fork  Poplar  River  is  used  as  an  indi'X  to  determine  tiie  deliveries 
to  the  United  States  on  the  flast  Poplar  River  because  ot    the  similar 
characteristics  of  the  tv;o  streams  and  relative  ease  in  determining  natur.il 
flow  of  the  Middle  Fork  Poplar  River.   The  determination  of  natural  flow 
on  the  East  Poplar  River  at  the  international  boundarv  is  made  difi  icult 
by  the  large  number  of  small  existing  uses  and  anti<'ipated  comjil  icat  i  ons  in 
determining  use  from  the  proposed  East  ''oplar  Reservoir  near  Coronach. 

Estimates  have  been  made  of  the  frequency  of  occurrence  of  the 
four  flow  conditions  for  delivery  of  water  to  the  I'li  i  t  ed  States  in  the 
East  Poplar  River  under  provisions  of  the  apportionment  agreement.   Based 
on  4A  years  of  streamflow  record  these  estimates  are: 

Less  than  4,690  cubic  decametres  (less  than  3,800  ac.ft.)  -  207:  o\  the  vears 

4,690  -  9,250  cubic  decametres  (  3,800  -  7,500  ac.lt.)  -  267  of  the  vears 

9,250  -  14,800  cubic  decametres  (  7,500  -  12,000  ac.ft.)  -  21?'  of  the  vears 

Exceeds  14,800  cubic  decametres  (exceeds  12,000  act  I.)  -  33'  of  thi'  vears 

(U  her  (^'^s  i  diTa  t  i  ons 

Two     iiiiportaiit     questions    I'elati'il    Lo    the    nialter    ol     appoM  i  onmeii  t  , 
but    not    spec  i  f  ic,i  1  1  V   v;  i  t  li  i  n    the    terms    ol     ri'ferenci'    ol     [his    Task    Force,    weti 
brought    to    its    a  t  Lc^iit  i  on  . 


Interim  Appur  L  i  cmnu'n  t 

The  Canada-United  States  bilateral  meeting  held  in  April  1975 
requested  the  Governments  of  Saskatchewan  and  Montana  to  discuss  and  develop 
recommendations  for  apportionment  of  East  Poplar  River  waters  during  the 
filling  period  of  the  Saskatchewan  Power  Corporation  reservoir  on  the  East 
Poplar  River  near  Coronach,  Saskatchewan.   It  is  the  view  of  the  Task  Force 
that  the  immediate  implementation  of  the  recommended  long-term  apportionment 
would  decrease  the  probability  of  filling  that  reservoir  to  the  required 
operating  level  (elevation  749.0  m  or  2,457  ft.)  by  1979.   The  Task  Force 
recommends  that  consideration  be  given  to  interim  apportionment  during  the 
filling  period  of  the  East  Poplar  Reservoir  near  Coronach. 

Water  Quality 

Water  Quality  was  discussed  at  the  Canada-United  States  bilateral 
meeting  in  April,  1975.   Agreement  has  been  reached  on  a  monitoring  program 
which  will  provide  needed  information  on  existing  water  quality  and  on  any 
changes  that  may  occur  as  a  result  of  changes  in  flow  regime,  reservoir 
control,  and  development.   The  Task  Force  was  informed  of  the  commitments 
of  the  Government  of  Saskatchewan  and  the  Saskatchewan  Power  Corporation 
pursuant  to  the  licence  issued  by  the  Minister  of  Environment,  Government 
of  Canada  under  the  International  River  Improvements  Act.   Water  quality 
was  a  consideration  in  framing  the  recommendations  of  the  Task  Force  on 
minimum  flow  requirements  on  the  East  Poplar  River  at  the  international 
boundary.   However,  during  llic  course  of  the  studies  it  has  become  apparent 
that  water  quality  impacts  of  apportionment  of  the  waters  in  the  Poplar 
River  Basin  require  assessment.   The  apportionment  will  allov;  substantial 
use  and  reduction  of  the  flow  of  the  East  Poplar  River.   The  water  quality 
effects  of  a  change  in  tlie  flow  regime  are  unknown.   The  Task  Force  recom- 
mends that  consideration  coin  inue  lo  be  given  to  tlie  water  quality  impli- 
cations of  the  proposed  apportionment. 

The  United  States  section  of  the  Task  Force  recommends  several 
studies  should  be  undertaken  to  the  mutual  benefit  of  both  countries. 
In  general  these-  stuilies  sliould  bf  directed  toward  analyzing  the  effects 
of  clianges  in  flow  regime,  reservoir  control  and  planned  large-scale 
dcvi'lopment  as  listed  on  the  following  page: 

hi 


a)  An  i  lives  I  i^;. It  inn  nl  Mir  w.iLiT  '|ii.ilitv  iin|Ki(  ts  (■.iiised  bv 
the  f  li.L[i)',i's  in  I  low  rcKiiH''  dI  the  I'.asl.  I'lipl.it  Kivtr  .iiul 
changes  in  water  qu.ilitv  caused  iiv  j)r(i|iosttl  deve  1  opnien  L  s 
and  depletions  on    surface  and  groundwater. 

b)  Data  being  collected  by  Saskatchewan  concerning  the  effects 
of  strip-mining  coal  on  the  quality  and  levels  of  ground- 
waters in  the  vicinitv  of  the  mine  and  possible  downstream 
impacts  should  be  made  available  to  the  studv  for  analysis. 

c)  Future  expansion  of  the  proposed  facility  m.iy  involve  an 
importation  of  water  from  an  external  basin  or  from  a  subbasin 
of  the  Poplar  River  Basin.   Impacts  of  this  importation  should 
be  included  in  the  investigation. 

The  Canadian  Section  of  the  Task  Force  held  a  different  view. 
The  matter  of  water  cjuality  is  under  consideration  by  the  two  Governments, 
data  collection  was  initiated  in  197A,  and  a  long-term  monitoring  program 
has  been  approved.   Additional  studies  will  be  carried  <nit  when  an  adequate 
data  base  is  available.   The  Canadiati  Section  does  not  Il^cI  qualified  to 
state  specifically  what  studies  or  tvpes  of  studies  are  re<|uired. 
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